A Gram-reaction-negative, flexirubin-type-pigmented, rod-shaped, aerobic, non-motile bacterium, designated strain Z12
INTRODUCTION
The genus Dyadobacter was first described by Chelius & Triplett (2000) to accommodate Gram-reaction-negative, rod-shaped bacterial cells that occur in pairs in young cultures but form chains of coccoid cells in old cultures. Members of the genus are aerobic, rod-shaped and produce flexirubin-like pigment, and their DNA G+C content ranges from 44.0 to 50.0 %. The typical fatty acids are iso-C 15 : 0 , C 16 : 1 v5c and summed feature 3 (C 16 : 1 v6c and/or C 16 : 1 v7c); the predominant isoprenoid quinone is MK-7. By the time of writing, the genus comprises 12 recognized species (http://www.bacterio.net/index.html): Dyadobacter fermentans (Chelius & Triplett, 2000) , D. hamtensis (Chaturvedi et al., 2005) , D. crusticola (Reddy & GarciaPichel, 2005) , D. ginsengisoli (Liu et al., 2006) , D. koreensis (Baik et al., 2007) , D. beijingensis (Dong et al., 2007) , D. alkalitolerans (Tang et al., 2009) , D. psychrophilus (Zhang et al., 2010) , D. soli (Lee et al., 2010 ) D. arcticus (Chen et al., 2013) , D. jejuensis (Chun et al., 2013) and D. tibetensis (Shen et al., 2013) .
Strain Z12
T was isolated form a subterrestrial sediment collected from a borehole (53 u 289 37.800 N 122 u 199 23.400 E; depth 1700.5 m), lying in the Mohe Basin, north-east China. To eliminate exogenous microbial contamination, the sediment was split and ground to powder under frozen and sterile conditions as described previously (Han et al., 2014) . After grinding, the sample was suspended in 0.9 % (w/v) NaCl saline with standard dilution, and spread on R2A (Reasoner & Geldreich, 1985) plates. Colonies appeared after incubation at 25 u C for 1 week. The isolate was routinely cultured on R2A and preserved as 15 % (v/v) glycerol suspensions at 280 u C.
The nearly complete 16S rRNA gene sequence (1472 bp) of strain Z12 T was obtained as described previously (Zhang et al., 2014) . The closest phylogenetic neighbours were identified by using the EzTaxon-e server (Kim et al., 2012) . Multiple sequence alignments were performed with the CLUSTAL W program (Thompson et al., 1994) . Evolutionary distances were calculated using the Kimura two-parameter model (Kimura, 1980) . Phylogenetic trees were reconstructed using neighbour-joining (Saitou & Nei, 1987) and maximum-likelihood (Kishino & Hasegawa, 1989) methods in MEGA5 (Tamura et al., 2011) with bootstrap values based on 1000 replications (Felsenstein, 1985) . On the basis of 16S rRNA gene sequence analyses, the 16S rRNA gene sequence of strain Z12
T showed the highest level of sequence similarity with D. ginsengisoli Gsoil 043 T (96.7 %), followed by D. psychrophilus BZ26 T (96.5 %) and D. alkalitolerans 12116 T (96.2 %). Phylogenetic trees based on the maximumlikelihood ( Fig. 1 ) and neighbour-joining algorithm (Fig. S1 Cell morphology was visualized by electron microscopy (S4700; Hitachi) with cells grown for 48 h and 5 days at 25 u C on R2A agar (Fig. S2) . Colony morphology was observed on R2A agar after incubation at 25 u C for 48 h. Gram-reaction testing was performed as described by Murray et al. (1994) . Growth was tested on R2A agar, tryptone soya broth agar (TSBA, 535 medium, DSMZ), nutrient agar (NA, 101 medium, DSMZ), peptone water agar (Chelius & Triplett, 2000) , (DB Difco, USA) and Luria-Bertani agar (LB, 381 medium, DSMZ). Cells of strain Z12
T grown on R2A at 25 u C for 2-5 days were used for physiological and biochemical tests. Motility was examined as described by Bernardet et al. (2002) . Anaerobic growth was assessed by the semisolid agar method (Smibert & Krieg, 1994) . Voges-Proskauer reaction and H 2 S production were assessed according to the methods of Barrow & Feltham (1993) . Oxidase activity was determined using 1 % (w/v) tetramethyl-p-phenylenediamine (oxidase test strips; bioMérieux). Catalase activity was detected by bubble production in 3 % (v/v) H 2 O 2 . The optimum and range of temperature for growth were determined in R2A broth at 4, 10, 15, 20, 25, 28, 30, 37 and 42 u C. The pH range for growth was tested in R2A broth adjusted to pH 3.0-10.0 (at intervals of pH 0.5) by addition of 5 M NaOH or HCl and sterilized by filtration. Growth with NaCl was examined in R2A broth containing 0-5 % (w/v, at intervals of 0.5 %) and 10 % (w/v) NaCl. Hydrolysis of starch, cellulose, casein, Tween 80, urea, gelatin, tyrosine and aesculin was tested by using R2A as the basal medium according to the methods of Smibert & Krieg (1994) . Susceptibility to antibiotics was tested at 25 uC for 3 days on R2A plates using antibiotic discs containing the following antibiotics (mg per disc, unless otherwise stated): ceftazidime (30), ceftriaxone (30), cefoperazone (75), chloramphenicol (30), clindamycin (2), doxycycline (30), erythromycin (15), furazolidone (300), gentamicin (10), kanamycin (30), midecamycin (30), minocycline (30), norfloxacin (10), ofloxacin (5), piperacillin (100), polymyxin B (300 U), streptomycin (10), trimethoprim (1.25) and vancomycin (30), and the zone of inhibition was used as the criterion to separate susceptible and resistant phenotypes. Other physiological and biochemical characteristics of strain Z12
T were determined by using the API 20NE, API ZYM and API 50CH (inoculated with cell suspensions in CHB/E medium) kits (bioMérieux), according to the manufacturer's instructions, except that the strips were incubated for 7 h (API ZYM) and for 3 days (API 20NE and API 50CH). Flexirubin-like pigment was extracted according to a previously described method (Weeks, 1981) and a spectrum was obtained using a UV-visible spectrophotometer (Beckman). The strain exhibited three peaks characteristic of flexirubin-type pigment at 428, 452 and 478 nm in ethanol (Chelius & Triplett, 2000; Reddy & Garcia-Pichel, 2005 ) and the addition of 1 % KOH broadened the peaks. Other phenotypic characteristics of strain Z12 T are summarized in the species description and properties differentiating the isolate from type strains of closely related species are detailed in Table 1. For cellular fatty acid analysis, biomass of strain Z12
T and the three reference strains was harvested in the exponential growth phase from R2A broth after incubation at 25 u C. Fatty acids were saponified, methylated and extracted using the standard protocol of MIDI (Sherlock Microbial Identification System, version 6.1). The fatty acids were analysed by GC (7890A GC system; Agilent Technologies) and identified using the TSBA6 database of the microbial Identification System (Sasser, 1990) . Isoprenoid quinones and polar lipids were extracted integrally from 100 mg of freeze-dried cells as described by Minnikin et al. (1984) . Respiratory quinones were purified by TLC and identified by HPLC according to the methods of da Costa et al. (2011a) . Polar lipids were separated by two-dimensional TLC and identified by spraying with molybdophosphoric acid (total lipids), molybdenum blue (phospholipids), ninhydrin (lipids with free amino groups) and a-naphthol/ sulfuric acid (glycolipids), according to the methods of Minnikin et al. (1984) and da Costa et al. (2011b) . The DNA G+C content was determined by HPLC as described by Mesbah et al. (1989) .
The major fatty acids (.10 % of the total fatty acids) detected in strain Z12
T were iso-C 15 : 0 (21.2 %), summed feature 3 (C 16 : 1 v6c and/or C 16 : 1 v6c; 25.4 %) and summed feature 4 (anteiso-C 17 : 1 B and/or iso-C 17 : 1 I; 26.3 %); differences between strain Z12
T and the species of the genus Dyadobacter are detailed in Table 2 . The fatty acid profiles of D. ginsengisoli, D. fermentans and D. beijingensis contained higher amounts of anteiso-C 17 : 1 B and/or iso-C 17 : 1 I (summed feature 4) ( Table 2 ). The predominant isoprenoid quinone detected in strain Z12
T was menaquinone-7 (MK-7), which was consistent with all other members of the genus Dyadobacter (Shen et al., 2013) T exhibited a similar polar lipid profile, consisting of PE, two aminolipids and three unidentified lipids. The DNA G+C content of strain Z12
T was 45.4 %, which is in the range for known species of the genus Dyadobacter (Table 1; Baik et al., 2007; Chen et al., 2013) .
Based on the phylogenic, phenotypic and chemotaxonomic data, strain Z12
T should be assigned to the genus Dyadobacter as the type strain of a novel species, for which the name Dyadobacter sediminis sp. nov. is proposed.
Description of Dyadobacter sediminis sp. nov.
Dyadobacter sediminis (se.di9mi.nis. L. gen. n. sediminis of sediment).
Cells are Gram-reaction-negative, aerobic, non-motile, yellow, rod-shaped and 0.5-0.761.2-1.6 mm in size after incubation on R2A agar for 2 days. Colonies on R2A agar after 2 days are yellow, circular and smooth. Growth occurs at 10-30 u C (optimum, 25 u C), at pH 5.5-10.0 (optimum, pH 7.5-8.0) and in the presence of 0-2.0 % (w/ v) NaCl (optimum, 1.0 %). ceftazidime, chloramphenicol, piperacillin, ceftriaxone and cefoperazone. The major fatty acids are iso-C 15 : 0 , C 16 : 1 v6c and/or C 16 : 1 v7c (summed feature 3) and anteiso-C 17 : 1 B and/or iso-C 17 : 1 I (summed feature 4). The major respiratory quinone is MK-7. The major polar lipid is phosphatidylethanolamine.
The type strain, Z12 T (5JCM 30073 T 5CGMCC 1.12895 T ), was isolated from sediment collected from the Mohe Basin in north-east China. The DNA G+C content of the type strain is 45.4 %.
